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1 Introduction
This document establishes guidance for Concept Maturity and Technology Development (CMTD) activities conducted as part of the service analysis phase of the Federal Aviation Administration (FAA) Acquisition Management System (AMS). The applied research activities described in AMS policy Section 2.2 cover two distinct  processes: Research, Engineering & Development (RE&D) and CMTD. A separate guidance document describes the RE&D process.  

This CMTD guidance supports decisions related to projects designed to support concepts consistent with the Enterprise Architecture (EA) and agency strategic goals. Capabilities included in agency strategic plans may be based on immature technology or concepts that require additional research and development activities to collect sufficient data for AMS decisions. When this is the case, CMTD activities are performed to reduce risk, define requirements and demonstrate operational requirements before proceeding further in service analysis, as described in AMS policy section 2.3.2. Thus, activities performed within the CMTD process may be a key part of service analysis.
These guidelines and specific procedures apply to all FAA organizations involved in applied research intended to support future investment decisions. The guidelines are flexible and support activities of different types having varying maturity levels. 

Examples of activities that fall within the scope of CMTD include analytical studies, feasibility analysis, modeling and simulation, prototyping, and demonstrations deemed necessary to support a concept. Applied research conducted in accordance with this guidance is intended to provide foundation information for future initiatives to progress through AMS.
Beyond defining the need to perform a periodic review to identify, evaluate, and prioritize research projects associated with a research concept, these guidelines do not address the detailed process by which a portfolio manager will assimilate the results from individual projects into planning for the overarching concept. 
The CMTD process is meant to evolve over time using continuous process improvement that includes user feedback and lessons learned.

1.1 Concepts

A concept is a broad area of study and analysis that needs to mature to effectively fill agency strategic objectives or operational improvements. A concept could be an area of applied research, a portfolio, or part of a portfolio. The concept itself will move through CMTD lifecycle stages as it matures to the point when preparations can be made to enter concept and requirements definition. 
Multiple projects may be necessary to support a single concept, and a single project may align to multiple concepts. These relationships are identified in individual Project Plans.  As concepts mature, multiple projects may be combined to form one or more CRD initiatives.

1.2 Projects

A project is short discrete effort in support of attaining one element of a concept. The objective of each project must be simple to define and have definitive deliverables and clear success criteria. The timeframe for a project is typically twelve to twenty-four months. The scope should link the project to applicable concept(s), NAS EA decision points, and operational improvements. Project plans should establish success criteria.  These criteria support review and evaluation of the project and will not serve as sole criteria for research maturity

2 Roles and Responsibilities
Multiple organizations in the FAA perform or participate in CMTD activities to cover the broad area of expertise required to complete the activity. The following sections describe roles and responsibilities.
2.1 Sr. Vice President or Director of Requiring Line Of Business (LOB)
The Senior Vice President of NextGen and Operations Planning (ATO) or Director (non-ATO) with the need reviews and validates that a specific concept is necessary to support FAA strategic goals.   
2.2 Portfolio Manager
The portfolio manager identifies and priorities the multiple projects necessary to mature a concept.

The portfolio manager reviews project plans to evaluate candidate projects with respect to concept needs, considering key aspects such as timeframes for when results are needed, degree of alignment to agency goals and objectives, likelihood of achieving expected benefits, criticality, risk, interdependencies, and available funding.  
Portfolio managers incorporate results of completed projects into concept planning during periodic evaluations of concept status and progress. Typically, this periodic review is conducted annually and may result in a new set of projects to be funded. The portfolio manager also describes the maturity of a concept relative to the CMTD stages described in 3.1. 

2.3 Project Manager

The project manager develops the project plan in coordination with the portfolio manager.  Specifically, the project manager supplies cost and schedule information and assists in defining project scope, expected outcomes, and success criteria. Once the project is selected and funded, the project manager manages project execution and provides periodic assessments and final deliverables as specified in the project plan.
2.4 Service Organization
The service organization responsible for solution implementation of individual concepts or technology programs often serve as subject-matter expert or project manager for CMTD activities. The service organization provides operational perspective to assist in development of project plan, operational assessment activities, and success criteria. The SME typically participates in simulations, lab evaluations, and demonstration activities. 

3 Concept Management
Evaluation of new operational concepts requires a broad range of skills and abilities to adequately examine technical and operational feasibility. To ensure all aspects of evaluation are performed by appropriate experts, related activities are often performed by different service organizations. 

The FAA applies portfolio management best practices to manage the selection and evaluation of projects. CMTD activities should be evaluated in context of the entire portfolio and may be postponed or discontinued to support progress toward broader agency goals.  
3.1 CMTD Lifecycle Stages

There are three broad stages of maturity, generally described as concept exploration, concept development, and concept evaluation. As applied research is completed, the concept will be more fully defined and the feasibility of the intended application assessed more fully. In practice, the deliverables for each project will reflect the relative level of maturity of the concept being researched.
3.1.1 Concept Exploration
In this stage, projects explore and mature the concept to determine feasibility and potential benefits to the FAA. The goal is to describe the concept with enough definition to develop the concept of operations and provide plans for follow-on activities. Work in this stage starts by collecting a broad and varied range of potential approaches for meeting agency goals and needs, and putting them together into candidate system concepts. This stage identifies the most promising and feasible concepts for development.

3.1.2 Concept Development
Concept development enhances and evaluates new concepts before committing extensive resources. It provides an opportunity for broad ideas to be examined by groups of experts in a logical process. Activities include modeling, simulation, and detailed analysis.  Concept development seeks to identify the best solutions to validate.
3.1.3 Concept Evaluation
Concept evaluation confirms that a concept shows great promise to meet the needs of the agency and begins to address operational and technical feasibility. 
3.2 Evaluation of Progress
The portfolio manager evaluates the Report of Findings and Recommendations for completed projects to determine: if and what additional research is needed, whether to put a concept on hold or to combine several concepts, or to plan for CRD. 
Based on project results and recommendations, portfolio managers determine the utility and progress of each area of applied research and whether investments to date have been sufficiently productive. For any additional applied research, a new project plan is required for the follow-on project as a new project.
Evaluation of results may impact the definition of the service, capability, or timeframe for the objectives. Results may be used as a foundation for further progress through service analysis. Results may be used to inform system architects and engineers that a project may influence the Enterprise Architecture with regard to the substance and timing of agency goals and objectives.

4 CMTD Project Process 
The CMTD process is a disciplined application of the spiral development process to agency concepts. Requiring a documented ‘build a little, test a little’ spiral development approach to large and complex concepts facilitates early identification of unpromising lines of applied research and promotes timely adjustments to concept planning.
4.1 Project Plan
Entry into the CMTD process requires approval of a resource planning document, establishment of a PLA and an approved project plan for each project. The plan must include clear goals and priorities and justify how the project supports one or more concepts, NAS EA decision points, or operational improvements. Each project plan must encompass the most discrete effort that can be expected to produce meaningful outcomes, mitigate risk, and support strategic goals as anticipated.   

The Project Plan includes the following sections:
· Project Overview
· Alignment with FAA Goals and Objectives 
· Proposed Methodology
· Scope and Resources
· Related and Previous Projects
· Interdependencies
· Risks
· Safety
· Concept Maturity
· Expected Products and Measures of Success
Appendix A contains a template with more detailed guidance for the development of this plan.

Products that support entry into CRD (Appendix B) should be considered for deliverable products of CMTD projects. 

4.2 Prioritization and Selection of Projects
The portfolio manager prioritizes projects and recommends resource levels based on overall goals of the entire portfolio. In the performance year for a project, a project-level agreement (Appendix D) is established between the portfolio lead and the performing service organization. 

4.3 Execution of Project Plans and Reporting
Once the project manager receives funding, execution of the project begins based on the project plan. 

Interim deliverables may provide information such as:
· Technical progress: Completion of critical NAS EA decision points and other technical milestones

· Financial: Assessment of project cost in comparison to budget.

· Schedule: Assessment of progress and accomplishment in comparison to project schedule.

· New or unexpected information learned through the research project.  

Upon completion of the project, a Report of Findings and Recommendations (Appendix C) is delivered to the portfolio manager. 

5 Continuous Process Improvement (CPI)
CPI methodology encourages useful activities to be continued and improved and wasteful activities to be removed and, if appropriate, replaced. The CMTD process is evaluated regularly and updated to improve efficiency, meet new needs and support agency goals.  CPI is an overarching theme for managing the CMTD process. Key aspects of CPI are feedback from users, efficiency, and evolution. 

6 Appendices

6.1 Appendix A: Project Plan Template
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IDENTIFICATION

Title:












 

What is the short title of the project or activity?
Performing Line of Business:  







 

What line of business is responsible for project execution?
Performing Office/Service Unit:  







 

What office or service unit and group are responsible for project execution?
Project Manager (Name, Phone, & e-Mail):  







Who is responsible for project execution?

1     PROJECT OVERVIEW

Briefly describe the project. Include the concept the project is intending to mature. Identify the stage the concept is in.
1.1 Customer
Provide the customer organizational name, if known, and all domains involved in the project, if known.

2     ALIGNMENT WITH FAA GOALS AND OBJECTIVES

2.1 FAA Flight Plan/LOB Strategic Goals

At a high level, explain how the concept is related to agency goals and objectives per the FAA Flight Plan. Goals from other agency planning documents (e.g., LOB Strategic Plan or the NextGen Implementation Plan) can be used to derive the appropriate linkage to the FAA Flight Plan. 
2.2 FAA and NAS Enterprise Architectures
Describe how the concept addresses a mission shortfall or seeks to exploit a new technological opportunity to meet agency needs.  Show whether the concept supports needed capabilities in the Enterprise Architecture (EA) or other planning documents. If the concept is included in a current or planned EA, specify which architecture it is in. 
3     INTERDEPENDENCIES

List any known NAS EA or FAA EA inderdependencies. Describe all efforts and goals this research could influence.
4     RELATED AND PREVIOUS PROJECTS

Describe ongoing or previous projects related to this effort. Describe results from other projects that bear on the decision to fund this project.
5     PROPOSED METHODOLOGY
Describe methodology to be followed.
6     RESOURCES
Provide an overall budget picture for the project. Include funding from sources other than FAA such as partnerships, internal R&D commitments, grants, etc. Discuss resources other than FAA such as Federally Funded Research and Development Centers (FFRDSs), military, or other government. As applicable, itemize funding requirements including contractor salaries, travel, laboratories, facilities, test equipment, maintenance support, materials, supplies, overhead, etc. Include FAA human resources such as subject-matter experts separately.  

· Schedule

· Cost & funding

· Manpower

· Equipment

· Contracts

· Laboratory use

· Travel

· Other facilities

· Non-FAA resources such as grants, FFRDC support, military or other US Government involvement
Other resources needed.
7     RISKS
Provide a high-level, qualitative risk assessment. List any known “show stoppers“

8     SAFETY 
List any NAS safety issues that influence or constrain the project. In concept exploration provide high-level safety considerations.  In concept development, sufficient fidelity may have emerged to develop a Capability Safety Assessment (CapSA), or similar. By concept evaluation, any demonstration, flight test, or prototypes shall not be used in the NAS without a Safety Risk Assessment approved by the AJP Safety Manager.
9     CONCEPT MATURITY
Describe technology maturity, including technology forecasts as appropriate. Describe how the output of this effort is expected to impact maturity of the concept which the project supports.
10     EXPECTED PRODUCTS, MEASURES OF SUCCESS
Define all products, deliverables, and metrics that will be used to measure project success. At a minimum, deliverables must include success criteria and a report of findings with recommended follow-on activities as appropriate. Include any products in support of a future initiative progressing through AMS.  A list of potential deliverables related to CRD are listed in Appendix B. 
6.2 Appendix B: Potential Products
	Products
	Concept Exploration
	Concept Development
	Concept Evaluation

	Service Analysis Products
	Define Needed Service
	-
	-
	-

	
	Define Legacy System
	-
	-
	-

	
	Define Shortfall
	Begin to identify gap
	List initial assumptions
	Identify categories

	
	Enterprise Architecture Inclusion
	-
	Begin to develop EA views
	Begin to develop EA views

	
	Define Concept of Operations
	Identify elements
	Identify environments
	Mature

	
	Identify Preliminary Functions
	Identify high-level functions
	Identify inputs and outputs
	Identify Interfaces

	
	CRD Plan
	-
	-
	-


	Products
	Concept Exploration
	Concept Development
	Concept Evaluation

	Concept and Requirements Definition Products
	Concept of Use
	Identify environment, systems, and users
	Diagram interactions
	Same as previous

	
	Functional Analysis
	Functional hierarchy
	Functional Flow Block Diagrams and / or N-Squared Diagram
	Same as previous

	
	Quantify Shortfall
	-
	Collect and evaluate data
	Document findings, references, methodology's, and final assumptions

	
	EA Products
	-
	AV-1, AV-2
	OV-1, OV-5, OV-6c, SV-4

	
	Preliminary Safety
	Macro-level safety consideration
	Safety assessment
	Start OSA

	
	Preliminary Requirements
	-
	-
	-

	
	Range of Alternatives
	Identify possible alternatives
	Define alternatives, list risks and benefits
	Same as previous

	
	ROM Cost and Benefit Estimates
	-
	Identify potential benefits
	-

	
	IA Plan
	-
	-
	-

	
	Finalize ACAT Designation
	-
	-
	-


6.3 Appendix C: Report of Findings and Recommendations Template
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5.
RECOMMENDATIONS FOR FUTURE ACTIVITIES OR PROJECTS
1.
PROJECT DESCRIPTION
Describe the project briefly.

2.
BACKGROUND

Describe how the project was performed compared to how it was planned in the project plan.

2.1
Alignment with FAA Goals and Objectives

List project  alignment with FAA goals and objectives and highlight differences between what was stated in the project plan and what actually occurred. Explain the reason for deviation.

2.2
Methodology

Described the methodology used in this project and highlight differences between what was stated in the project plan and what actually occurred.  Explain the reason for deviation.

2.3
Scope and Resources

Describe the scope and resources used to perform the project and highlight differences between what was stated in the project plan and what actually occurred. Explain the reason for deviation.

3.
FINDINGS

The following section pertains to technical findings of the project.

3.1
Impact to Related and/or Previous Project
Describe how this project impacts related or previous projects.  

3.2
Impact to Interdependencies

Describe what impacts can be expected to interdependencies if this concept is implemented.
3.3
Impact to Risks

Describe the risks of implementing this project. Describe what risks will be incurred as a result of not implementing this project.

3.4
Impact on Safety

Describe impacts on safety associated with this project. Include system safety and human safety.

3.5
Products and Measures of Success

List and attach completed products. Describe any deviations between the products described in the project plan compared to what was actually delivered. Explain whether  this project was a success compared to the metrics listed in the project plan.

3.6
Summary of Findings

Describe technical, findings associated with this project.

4.
RECOMMENDATIONS FOR FUTURE ACTIVITIES OR PROJECTS
Recommend with justification future activities associated with this project and the concept(s) it supports.

6.4 Appendix D: Example Project-Level Agreement

NEXTGEN 
PROJECT-LEVEL AGREEMENT
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Project Name

Example:  AJE - Collaborative ATM (CATM) Solution Set, Flow Control Management - Strategic Flow Management Integration (Integration Execution of Flow Strategies into Controller Tools)

Period of Performance:

Fiscal Year XXXX
Project Value:  $_____________

_____________________________



________________

Director, Performing Organization




Date

_____________________________



________________

Planning Director, Performing Organization



Date

_____________________________



________________

 Manager, NextGen Solution Set Integration Group,
Date

NextGen Integration & Implementation Office, 

NextGen and Operations Planning, AJP-A3

_________________________________


________________

Manager, NextGen Support Services Group, 

Date

NextGen Integration & Implementation Office,

NextGen and Operations Planning, AJP-A4
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Quick Look Data Sheet

CIP #:
__________







Value of Project:  __________
     

Appropriation Code:
  __________  


Period of Performance:  __________  

FY XXXX Milestones:

Provide high-level commitments from the work plan in the table below.

	Project Name

	#
	Milestone Level
	Fiscal Year XXXX Milestones 
	Date


	1. 
	
	
	

	2. 
	
	
	

	3. 
	
	
	

	4. 
	
	
	

	5. 
	
	
	

	6. 
	
	
	


FY XXXX Obligation Plan:

	

	FY XXXX Monthly Obligation Plan  ($M)

	
	10/XX 
	11/XX 
	12/XX 
	1/XX 
	2/XX 
	3/XX 
	4/XX 
	5/XX 
	6/XX 
	7/XX 
	8/XX 
	9/XX+* 
	Totals 

	Plan
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


*Indicates funding will continue into next fiscal year.

NOTE:  Achievement of milestones and obligation goals are contingent upon timely enactment of the FYXXXX President’s budget request.

Purpose

This project-level agreement (PLA) defines and documents the work agreement between the NextGen Integration & Implementation Office and the performing organization, the Performing Organization. The leadership team of the Solution Set Managers Team and Business Management Team authorize this agreement.  

Scope

This PLA provides the milestones and obligation plan for the FYXXXX Project Name project.  The agreement is effective upon signing until DATE. Follow-on work may be accomplished via an amended or new PLA. The amended or new PLA may be effective for a multi-year period, if appropriate.

Project Description

Describe the project concisely.

· Description of Problem

Describe concisely the problem this activity will address.

· Description of Solution

Describe concisely the solution this activity will provide.

· Performance Gap/Mission Shortfall

Describe the current performance gap this activity will address.

· Interdependencies

List all interdependent programs.

· Enterprise Architecture

· National Airspace System (NAS) Architecture

· The following description of the Project Roadmap has been copied from the NAS Architecture version 6.

· Reference: 

Provide link for roadmap and paste image of roadmap below
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Benefits

Listing benefits the activity will deliver.

Program Schedule 

In the table below, list project activities and associated deliverables for high-level milestones listed in the Quick Look, with the delivery date for each.
	#
	Description 
	Date


	1.
	Detailed, activity-based, project scheduled loaded into the NextGen PMT 
	T+1

	
	Final Program Requirements


	

	
	Final Cost/Benefits Analysis


	

	
	OMB-300 and attachments


	

	
	Final Enterprise Architecture artifacts


	

	
	Safety Documentation


	

	
	Security Documentation
	


NOTE:  Achievement of milestones and obligation goals contained herein are contingent upon timely enactment of the FYXXXX President’s budget request.

Spend Plan 

In the table below, list the associated effort and cost for activities and deliverables listed in section 5.0.
	PROJECT NAME FYXXXX SPEND PLAN

	Activities
	Effort
	Cost

	Example:  Program Management
	Program support, schedule, reporting
	0.5M



	Example: Segment 1
	Analyze the use of cross domain planning tools
	1.1M

	Example: Segment 2
	Model the impact of surface congestion on the overall departure flow strategy
	1.3M


NOTE:  Achievement of milestones and obligation goals are contingent upon timely enactment of the FYXXXX President’s budget request.

Roles and Responsibilities

Each member of the project team must understand the level of services documented and his/her responsibilities in providing these services. The NextGen Project Portfolio Management Toolset (NextGen PMT) provides a capability to manage the services for projects, activities, and initiatives for monitoring performance, as well as cost and schedule control. Much information in the PLA is maintained in this system. It is the responsibility of the performing organization to keep this information complete, current, and correct.  

· Performing Organization

The performing organization does the following:

· Co-authors project-level agreements

· Performs the service or delivers a product

· Develops and manages the obligation plan and milestones

· Reconciles with Delphi every month

· Submits an updated spend plan to the NextGen Business Management Team by the end of each month

· Submits milestone updates to the NextGen Business Management Team by the end of each month

· Outsources if required to meet milestones

· Creates or updates a project lifecycle (current FY + 5 years) schedule in NextGen PMT not later than 30 days after PLA authorization

· Maintains project schedules (updated weekly or as changes occur) in NextGen PMT

· Providing and maintains the following points of contact in NextGen PMT:  Program Manager, RPD Writer(s), and Lead Scheduler

· Solution Set Managers Team

The Solution Set monitors technical performance of the projects within the solution set. This includes cross-cutting capabilities primarily within other solution sets or domains.  

The Solution Set Coordinator does the following:

· Co-authors the project-level agreement
· Establishes performance metrics (other than milestones and cost)

· Plans, facilitates, and cross-cuts domains to ensure satisfactory completion of end-products

· Actions necessary for achieving solution set goals and objectives 

· NextGen Business Management Team

The Business Management Team manages and maintains the NextGen Portfolio Management process.
The Business Management Team does the following:
· Co-authors the project-level agreement
· Coordinates funding allocations in exchange for consummated PLAs.

· Recommends corrective action if PLA performance is not acceptable.
· Reports schedule and cost performance from the NextGen PMT.

Project Level Agreement Change Process

Modifications to any provision within this PLA may be based on changing service requirements or reprioritization of requirements from the NextGen Integration and Implementation Office.  

Modifications may also be accomplished at the request of any party with prior notification and mutual agreement. Changes to this PLA will be coordinated in advance with the appropriate parties, reviewed and re-signed. No oral statement by any participant may be interpreted as modifying or otherwise affecting the terms of this agreement.

Changes will be documented as a revision to this document and only become effective after all responsible parties have signed.

Configuration management will be applied to track changes. Change records will be maintained on the 2nd page of the amended PLA. 
· Termination Review Criteria

The Solution Set Coordinator may terminate this PLA at any time prior to its expiration date with due cause and without incurring any liability of obligation to the terminated party (other than payment of amounts due and performance of obligations accrued on or prior to the termination date) by giving the other parties at least (30) days written notice of termination.  Upon receipt of a notice of termination, the receiving party shall take immediate steps to stop the accrual of any additional obligations that might requirement payment.  

· Disputes

The objective of this agreement is to facilitate strong communication among participating parties. Accordingly, the goal is to manage conflict resolution or service issues at the lowest point of service when possible.  

Situations may occur that require attention of the signatories of this agreement to clarify specific requirements or provide higher priority. In such instances, disputes will be resolved by informal discussions between the signatories of this agreement, or designees. 

� Time in months from the consummation of this PLA.


� Time in months after consummation of this PLA
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